Hereditary haemorrhagic telangiectasia (HHT) is a genetically heterogeneous dominant disorder. Two disease loci have been mapped to chromosomes 9q3 and 12q. In a large pedigree, with an unusually high number ofpatients with liver vascular malformations, both previously mapped loci have been excluded. The loci for two other inherited vascular malformation diseases, cerebral cavernous malformations and multiple cutaneous and mucosal venous malformations, have also been excluded. Thus we conclude that at least a third, as yet unmapped, HHT locus does exist, possibly associated with high frequency of liver involvement.
Hereditary haemorrhagic telangiectasia, also known as Rendu-Osler-Weber disease, is a well known, although rare, autosomal dominant disorder. Telangiectases formed by dilated capillary vessels on skin and mucosa usually cause nasal and gastrointestinal bleeding. Other angiodysplastic lesions include arteriovenous malformations and angiomas. Although commonest in the pulmonary circulation, arteriovenous shunts can potentially affect every organ, and cause gastrointestinal haemorrhage, hepatic fibrosis, hyperdynamic circulation, and neurological symptoms owing to emboli or cerebral vascular malformations.'
A disease locus, HHT1, was assigned by linkage analysis to chromosome 9q34."3 After further refinement of the positional mapping, a candidate gene approach succeeded in identifying mutations in the gene coding for endoglin, a membrane glycoprotein binding transforming growth factor beta (TGF-1), expressed at high levels in endothelial cells.4 Genetic heterogeneity of HHT has been reported,"7 possibly reflecting heterogeneity of clinical manifestations.
A second locus, HHT2, was recently assigned to chromosome 12q.8 One family was reported to be linked to markers of chromosome 3p22,4 in a region in which the gene for TGF-1 receptor type II had been mapped, but 1510 We studied a large HHT family with 30 affected subjects (fig 1) . In 13 female patients we documented angiodysplastic liver involvement. '6 In two male patients, in addition to telangiectases, we found anomalies of the splenic artery (fig°r In one patient the hepatic arteriovenous malformations caused symptomatic hyperdynamic circulation which was successfully treated by embolisation of hepatic artery branches.
POLYMORPHISM TYPING AND LINKAGE ANALYSIS
Genomic DNA extraction from samples of citrated venous blood and ABO blood group typing were performed by routine techniques.
The short tandem repeat polymorphisms were typed by PCR amplification in an 8 Map distance (cM) The HHT1 locus has been mapped in the 2 cM interval between markers D9S60 and D9S61.7 Markers D9S103 and ABO flanking the interval exclude the whole region (fig 2A) .
The candidate interval containing the HHT2 locus is flanked by markers D12S339 and D12S345.8 A much larger interval has been excluded in this family ( fig 2B) .
Markers D3S3038, D3S2432, and D3S 1619 exclude a region of about 50 cM including 3p22, and thus exclude the TGF-0 receptor type II as a candidate gene ( fig 2C) . The regions where CCM1 and VMCM had been mapped were also excluded ( fig 2D,E) .
Our data indicate the existence of at least a third HHT locus. The high proportion of liver involvement found in our family is quite uncommon in HHT, and was reported in only 8% of HHT patients in a large series. 
